%G 199 D&‘bOr\AL flaademy

o Sai ences

Locguti,

Aceess Ny,

BEST COPY AVAILABLE

REPRGDUTED FROM THE COLLECTIONS
CF 1 o o5 o THE

RATIm L rLhsey OF SCIENCES

i Degartment 0§

IONAL ACADEMY OFf SCIENCES
zrul CONSTITUTION AVENUE

’1]«"/ Q\\‘ \"L AN "?ﬁ\'»ffﬂi:"cf

L.

T)/ ?

LAt L> QSI&\ Uﬂﬁumql Puwa} tug

ILC;/%L\T'CA(A Oc'ld x\/\b‘;“ “C/ C P’; \\-ii o \){1—7/2
\ . ] pu -

b\ j Conbs 68 j STy

\
\

BT ot T U oced

J . D»‘H, Sy W #‘} G

MRL Gl ey ?xu,uﬂ ”(&4¢wa
'\T(;q Cx"(‘-Q hl‘\/:v\ L,\:y\ \ ra & (‘ . J
o
‘)
Qe
8/23/56

Dr. Bronk -

Analysis of BEAR reports, prepared in

the State Dgpartment. I have not read it,
but Charles' comments are attached, It has

gone to all U. S. embassics abroad.

AR

SDC



ENCLOSURE 1

CRITIQUE OF THE REPCRT OF THE
NATTONAL ACADEMY OF SCTENCES

The Biological Effects of Atomiz Radiation
Based on (1) "A Report to the Publie," and (2) "Summary Report,™

To understand and best evaluate the implizations of
this report it is imporitant to bear in mind the background of
the individuasl sziasntists who made the study and their relation-
ship to the National Academy of Sciences-National Research Council
and to the Government.

The NAS-NRC is not a Government organization, True, it
was established by President Liheoln in order to have a distin-
guished bedy cf szientists wiih whom the Government could eonsult
at the time of ths Civil War, Onr the other hand, it is a gelf-
perpetuating bedy of frase American scientists who control the
membership cof the Academy withcut any Government appointments;
While varicus Federal agencies may appcint representatives to the
various divisions of the National Research Council (the operating
body of the NAS), they serve to bring problems to the Couneil faor
advice; and not tc control the asticns cor the opiricns of Council,

In the case of this study, the President of the NAS,
Dr, Detlev W, Bronk, called togsther scme 100 Amsrican scientists
to carry cut the st Suhdy as individuel citizens, While some of the
scientists were Government emplcyees and top advisers to Govern-
ment on scisntific matters, they were not acting in these capaci-
ties in their participation in the study.

The study was undertaker largely as:a result of the con=-
cern felt throughout the country fsllowing the March 1, 1954 ther-
monuclear test explosion at Bikini, as a result of which a number
of Marshall Islanders and Japanese fishermen were irradiated by
fallout debris from the explosiocn., Subsequently, a number of
scientific bodies in the U.S.:passed resolutions requesting that
a study be made of the pess;ble effects on the human race of con-
tinued nuclesr weapons testing, NAS

In April; 1955, the Rocksfeller Foundation provided the
NAS with funds for undertaking a very broed study cf the effects
of atomic radiation, The subject reports are the final fruits of
this study, whizh will be a continuirg cne,

Whereas the AEC hes always been aware of the possible
hazards from fall-out from surface bursts of atomic weapons (see
"Effects of Atomis Weapons", 1952), it had been even more aware
of possible hazards to nearby 11vestock and the public generally
from ssrisus sccidents which could conceivably occur to large pro-
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duction reactors such as those at the Hanford Works, The Bikini
fallout incident made it abundantly clear that fallout wyas impor-
tant from the standpoint of contirnued weapons testing and as a
factor in civil defense planrning., The problem of radiation effects
has been under continuing review by the AEC and by the joint U,S.,
U.K. and Canada Tripartites meetings, In addition, the AEC has con-
tributed a major portion of the basi:z scientific data for the de-
liberations of the National Ccmmittee for Radiation Protection and
the International Commissior. for Radiation Protection,

A few words are in crder on the general approach of the
NAS study committees, They d4id rst include an evaluation of the
effects of an atomic war, As Dr, Bronk stated in the press con-
ferencs of June 12, 1956, he zould rst define an atomic war so he
asked the ccummittees to limit themsslves to pedcetime atomic energy
activities including weapons testing,

In the Foreward to the Scmmary Report, Dr, Bronk stated:
"The use of atomic energy is perhaps one of the few major techno-.
logical devslopmenis of the past 50 years in which careful considera-
tion of the relationship of & new techrology to the needs and welfare
of human bsings has kep® paze with its development, Almost from the
very beginning of the day of the Merhattan Project careful attention
has been given to the biclogizal ard medical aspects of the subject,
By contrast; the automcbile revoluticnized ocur pattern of living and
working but we are only now beginning to appreciate the problems of
safety, uwrban congestion; nervous tension and atmcspheric pollution
which have accompanied its development. In the same way, the develop-
ment of the aircraft indusiry ocutran our knowledge of how to meet the
environmental nesds of the human beings it intended to transport
through the skies,” , NAS

The scientists; save for the geneticists, were all persons
who had actively participated in the past in the efforts to reduce
industrial toxicological hazards; air pollution, stream and harbor
pollution; and soil and crop pollution, and destruction which has
occurred with developing indusiries largely uncontrolled until serious
damage had already taken pleze, They are determined that with a mueh
greater body of knowledge to draw on zoncerning radiation effeets,
similar situations will not ariss as & result of the rapidly growing
atomic energy industry with its even greater potential dangers,

Consequently, ornse ihey hsd assured themselves on two points,
namely: weapons testing at the present rate and with present safe-
guards was not a presert menance; and the safety precautions of our
- present atomic energy operations were indeed effective, they became
preoccupied with pointing out the problems inherent in a greatly ex-
panded atemic energy industry. There constantly recurs through the
report the idea that all is well tcday but for the future let us be
very careful indeed,

-

.= 2_r. 5 THE COLLEGTIONS
D 14 ARCHIVES OF THE 7
BATIONAL ACAUEMY OF SCIENGES



In summary, the report was totally reassuring as regards
nuclear weapons testing, it did not attempt to face up to the
problems cf an atomiz war, and firally it was prepecupizd with the
potential hazerds inherent in a developing era of large scale atomic
power,

Summary Report of the Committes on Genstiz Effests

<

Tnis Commitiae consisted of gerneiicists; one authority
on radiaticr pathclogy, ons authority on radiclogizal physics and
radiation hazard control, and & mathematician, Dr, Warren Weaver
of the Rccksfeller Foundaiion; whe chsired ths greoup,

They ccornsidered the genetiic effects against the background
of presenti knswlsdge concsrning radiation as a cause of mutations
in micro-organisms; plants, insects; and mize, bearing in mind the
tendency of modern civilization to conserve all human 1ife whether
perfect or imperfect, They call attzntior to the perhaps greater
importancz of mutations whizh are relatively inapparent such as de-
feets in resistance to dis2ase processes, dezreased fertility and
curtailed life span, and impaired physical and mental vigor, The
more drematiz mutations, monsiers; still births; and early develop-
mental defezts lsading to sbortion and miscarriage are not apt to
be passed on to another gereratior, The apparently relatively nega-
tive resulzs cf the genetiss survey of the survivers'! first genera-
tion at Hiroshima and Nsgasaki serve to emphasize the validity of
this poirt of view, This study demonstrated that with the methods
used and the radiation desages received, the heavily irradiated
surviving population was nct sufficiently large for it to be pos~
sible to demonsirate & statistically signifizant difference in the
number of mutations in the offsprings of irradiated parents as com-
pared with offsprings of non-irradiated control parents, It did
not prove in any sense of the word that there was no genetgﬁqeffecto

: (AS

Following & general discussion of the mechanisms of genetic
change especially as produced by radiation, both natural and artifi-
cial, the ccomitiee made csrtain reccmmendations, In doing so they
used natural baskground radiation exposure (i.s,, radiation from coé-
mic rays; igrecus rocks, redium and radiopotassium in owr bodies, étc.)
and the so-zallsd spontanecus mutziion rate as base lines, In addition
they were unanimous that mno increese in the spontanscus mutations rate
was desirsble and that all radistion exposure to the germ cells at
whatever rate of exposure did indeed increass the mutation rate in
proportion tc the total exposure rezsivsd at the time of conception,
Consequently they stated that all radiation exposure to the gonads
was detrimerntal and consequently radiation exposures should be kept
at the minimum consistent with the overall needs of a sccisty,

They then observed that half of the American children were
born of parents approximately 30 years of age or less, They noted
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that by the age of 30 the average Amsrican would receive germ
cell exposures as follows:

1., Background cr ratural radicactivity 4,3r
2, Medical x-rays 3.r
3, Fallout fr;m weapons testing if con-
tinved at rets for the past 5 years 0,1r (0,02 to 0.5r)
They then estimated that the exposure necessary to- - 15’}T

double the mutations rats ir humans lay bstwesn 527and 150r,
more likely 30r tc 8Cr, but als: taat different péne lzci were
quite different in their ssnsivivity ts radiaticn, Taking these
observaticns intc corsideraticr they felt that if the populatisn
as a whole were te¢ recsive ro more tharn 10r man-made exposure to
radiation to the germ z2lis pri:r ts th: age of thirty no serisus
consequences would result, They therafors, reccmmernded that no

' ' 1 ose to the reproduzticn
cells of more than 50r prisr o the egs of thirty withcut clear
cut medical reasons, and that in any svent the average exposure
of populations as a whole sghculd rnot exceed 10 by the age of
thirty, They peint cut thet &% present about 1/3 this figure is
already being used up by medizel x-ray sxposures many of which:
could with proper prssautizns be grzetly reduced,

As to oceupatisrel expuswres the Commitiee conaidsred
this to be a limited group = nc estimates were made as to it
actual or potential size,

As finalized in the report the recommendatiosns ars:

1, There should be & national system of keéping radia-
tion exposures on all perscns as iz now practiced at AEC establish~

ments, NAS

2, Msdizal sxposures to the germ cells ghould be reduced,

3., No mers than 100 by age thirty for the §opulatian
as a whole,

4o The subject shculd be rsviewed periodically with a
view to possible further rsdusticn ir exposurs, -

5, Ne¢ bedy, hcowever, emplsysd, showld recaeive more
than 50r of exposure prizr 1z the age <f 30,

6, For special astivities inherent in which are a
greater liability to oversxpcsire individuals who for ons reascn
or other are unlikely to procreate shculd be selected,
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- 7., The state of kncwledge in the field of genetics
has been outrun by our knowledge in the field of physics,

8, Keep all exposures to the germ cells as low as
possible for radiaticn exposure is generally detrimental to
living eells,

In essence, this Committee formalized the current

thinking on the subject, It 4id not come up with any nsw or
startling conclusions or reccmmendaticns,

The Committee or }

This Committes was composed of scientists well versed
in radiation pathology and chaired by Dr, Shields Warren,
Director of the Cancer Research Institute of the New England
Deaconess Hospital, Boston, Massachusetts, and was for five years
= 1948 to 1952 -~ Director of the Divisi@n of Bislogy and Medi-
cine of the Atomic Energy Commission,

This group and subcommiitsazon blood; lung, delayed
‘effects, and toxizity of ingested radiocactive materisls reviewed
the present state of knowledge and found that our knowledge of
immediate effects was much greater than for delayed effects,
They observed a five year lessersd life’ span for American radio-
logists, estimated to have received from a few roentgens to 1000r
of exposure as compared with physizians not using radiation —
and agreed that until we had mare precise knowledge of the’ cumu~
-lative effecis of repeated small exposure of the whole body to
radiation the rule of thumb recommended by the Genetics Committee
could equally well apply to medical effects, That is, no one
should receive more than 50r total accumulated dose to the repro-
ductive cells by age 30 - and nc more than 50r for each decade
thereafter, This, they felt, would assure that any life expec-
tancy curtallment would be exceedingly minor, and the likelihood
of irduced leukemia minimal, They noted that as far as effects
on the blood-forming organs, the intestinal tract, etc.,, are con-
cerned, none of these effects have been detected among those who
have adhewed to present permissible d5s¢ levels, | NAS

As for the hazards from ingestion and radiocactive
materials, they confirmed the validity of existing National Com~
mittee for Radiation Protection and International Commission for
Radiation Protection recommendations and as for the most important
of the fission products in fallout, namely Strontium=-90, they
stated Ythere seems to be no reason to hesitate to allow a universal’
human strontium burden of 1/10 of the permissible yielding 20 rep
in a lifetime,,,,. Visible changes in the skeleton have been reported
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only after hundreds of rep wsr: accumulated and tumors conly after
1500 or more," The permissible level referrad to is that recom-
mended by the NCRP for irdustrial wcrkers, The Committee noted
that although "some children have accumiulated a measurable amount
of radicactiive strontium in their bodies, the amount is quite
small--a thousandth of what is considered a permissible dose, The
Committee concluded, “then, that Strontium-90 is not a current
threat, but if there were any substantial increase in the rate of
contamination in the atmosphere, it could become one,"

Committes on Metecorologizel Aspectz of Atomis Radiation
Chairman = Harry Wexler -~ U. S. Weather B:rssau

In this part of the repert thers is the fullest discus-
gicn of fallcut from nuclear weaporns., They distinguish between
kilecton bursts when the cloud dses nst penetrate to the strato-
sphere and megaton bursts where ths cloud does, They estimate
that with surface bursts; i,e,, where the fireball touches the
ground 70-80% of the residusl radizastivity falls out nearby, i.e.,
with small weapons & few miles, with larger cnes up to 300 miles
or mere, They emphasize the eass of predisting this "nearby" fall-
out patterrn after the fact and ths problsm of predi=ting its pre-
cise pattern pricr to detznation,

They speak of intermediate fallout, i.e,, material of
small particle size released below the stratosphere and some 80%
of which falls out within thres wesks in the same hemisphere in
which it originsted and tending to uneven distribution associated
with rainfall arnd wind patterns alcng a broad band in the same
general latitude as that of iis origin, Finally, they refer to
delayed fallout of matsriel whizh has gaired entry into the strato-
sphere, It is slow with an average storage time in the stratosphere
of 10 years, plus or minus five years, AEC believes the latter \
figure -~ five years - is the mcre likely. This delayed fallout
tends to distribute itself more or less uniformly over the surface
of the earth over the years, - NAS

They state that "a‘ present, the amcunt of Sr 90 in the
stratosphere from nuclear wsepons tests is far too small to approach
maximum permissible concentration even if it were all deposited now,"
They urged a continuing program to check on the amount of radio-
activity in the stratcsphere as necessary so that if there were to
be a greatly increased rats of thermonuclesr weapons testing activi-
ties we would know at the esrliest moment when it was time to slow
down in terms of potential hazard from Sr 90 to man,

. There is alsc a discussion of the radiogctivity from fall-
out of the intermediats and delayed varisty. They point out that it
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is usunlly toe fzeble to m=asure with a hand monitor - that air
sampling does not give precise results as the amcunt of the pass-
ing air dces not bear a direct relationship to what falls on the
ground, The best measures of the actual fallout available to date
are laboratory snalysis of fallout sn gummed paper, in collecting
pots, and actual analysis of the scil,

There is a diszussion of atmospherie radiccontamination
as a result of uncontrolled release of materials such as radio-
krypton ard radiciodine frem power reactsrs and preocessing plants,
They point ocut that continued ceontrol over rslsass of these pro-
ducts as is now dena is essanfi 1, Cantrsl is by permitting a

"cooling” time for shori-lived radicactive materials to decay away,
by off-gas cleening, ard by schedvliing » 7=ase of materials with
due regard to metzsrolegisal conditiors at the time,

There i{s a sszticn on possible uses of radivcactive
materisls ir the study of the sclsrze of mstecrolcgy, Natural
radon gas in the air can bs helpful in understanding vertical move-
ments of air from the land, Weapcns tests have taught mush with
respect to lat=ral spread of eir messes at vericus altitudes - how
rain scavanges the a*muspuere cf particles - the rate of trensport
from the stratosphsrs to the troposphere and the removal time for
water from the atmoc Sphereo Experiments could be condusted using
introduced radisaective materials wnder controlled conditionz to
study air flow and diffusion rates, hydrometecrology, i.,e,, con~
densaticn, prscipitation and evapcration, and to study electris city

h

£

of the atmcsphere espezially the pissible relationship of electri-
cal fields to the waath

As to eff
the committee stata

1, Nuclear Weapon debris was not effesctive as a seeder
for rain,

2, Th2 amount of icnizaticn pruauced is insignificant
in metezorcliogical terms,’ NAS

been nc measurable decrease in the amount
hirg the gsrth whersas volcances have known
ch az 10-20% for appreziable periods of time,

3, Ther=2 has
of dirsct sunlight reas
to decrsase it by as mu

4, The appareni ressnt increasss in severe stcrms is
probably the result of “improvad metheds of reporiing,"




Committee on the Effects of Atomic Radiation, Oceanography
gnd Pisheries - Chairman, Roger Revelle, -
Scripps Institute of Ozeanography

This group viewed the past record of this country with
respect to pollution of sireams, waterways and harbors with ex-
treme repugnance, They point ocut that 71% of the earth's surface
is ocean and that eventuslly everything gets intoc the oceana,

They ncte that the sea as compared to the land is rela-
tively non-radioactive, Natwral radicactivity of the seas is 1/100
that of igneous rocks, As & result of weapons tests they report
the following: two days after Operation Castle was over in the
spring of 1954 there was a millionfold increase in radioacztivity -
of the surface waters resr Bikini; that after four months 1500
miles away it was three times the ncrmel emount and that at 13
months the area of surfaze water contemination had spread over a
million square milz2s, ard that at a distance of 3500 milss from
Bikini the VYartificial® radicactivity wes 1/5 the natural,

They concluded thet tc date there has probably been no
damage to life in the sea exzept that at the test site proper,
They call sttention to conceniration of radiocactivity by plant
forms in the sea and warn repeatedly against irdiseriminate dump-
ing of radicsctive wasies irnto the sea, They discuss the "flush-
ing time"™ of the Black Ses 2500 years as compared with perhaps
100. or 200 years for the shelf-dseps of the Atlantic and Carikbesn,
They stress they need to kncw much more about the ccean depths and
their movementis, (The Internaticnal Geoplysical Year has a very
large-scale study of the dspths planned for 1957-58)., This com-
mittee would apparently permit "controlled"” sea disposal especially
of short-lived radioactive materials, They recommend that "Indus-
trial agencies formulate conventions for the safe disposal of
atomic. wastes at sea, based on existing knowledge.," This would
seem to be a very logical and necessary move, To date, except for
small amaunts of short-lived material, the U,S., has not dumped any
radicactive wastes in the sesa, We are still storing all procese
wastes in tanks, : NAS

They further recommend collabarative studies of the
oceans and their organisms and though a beginning has been made
urge a greater effort, Finally, they contend that in ten aor
twenty years certain radiotracer experiments will nct be possible
because of widespread low level contamination of the seas, This
may well be: true,

Reso v vt T CGLLLCTIONS,




: uppiies ~ ( 280, : . Normap,
University o ' bor hi

This group first discussed the application of atomie
energy techniques to the agricultural sciences, They feel great
advances will be forthcoming, but perhaps not as soon ae some
elaim, They note the value of radioactive tracer studies in im-
proving owr knowledge of how most economically to apply fertili-
zers, and to improve plant nutrition. They note the great poten-
tial value of ionizing radiation to induce mutations in epeeding
up arop improvement programs, They point up the invaluable con-
tribution tracer studies can meke to owr understanding of animel
nutrition, They touched on the problem of radioisctopes as posai-
ble contaminants in food products and point out that present law
classes radioisotopes of any sort or in any amount aa poisonms,
They urge e more realistic approach to this inasmuch as no food
product 18 or ever has been literally free of radicactivity.

There is a general discussion of possible effects of
fallout and the like on the ecology of the country. .The committee
recommends that it may well be in the public interest to expend .
the present. programs to a continuous study of the changes in lave
of background radistion and the movements of radicactivity in the
system, (This is in essence an activity that the ARG haa-ulreng
underway and 1s expanding very much along the lines recommepded.)

Finally, there is a statement concerning use of radia-’
tion for food processing. They note that relatively low axposures
will destroy parasites in meat and inhibit sprouting in potatoes.
and ontons, They also note that for sterilization extremely large
doses are required (millions of roentgens), They felt this area
of development was moving as rapidly as warranted and that the
interest of the consumer will be adequately protected, They ex-
pect at a later date to review the evidence for wholésomeness and

IS

acceptability of irradiated foods, NAS

Committee on Disposal and Qispgrsgl of Hggigggtivg wgsggg

'This group considered the magnitude of the problem not
&8s 1t is today but as it will become with full scale produetion:
of power by nuclear reactors, They note that to date esasentially
none of these wastes has been returned to the environmsnt, It is
baing stored in tanks, They point out the importance of develap~
ing more economic methods of handling these wastes to the total
development of atomic power, They have no quarrel with present.
practices but are concerned at the future magnitude ‘of the prohlem,
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They estimate that by 1980 there will be 20 x 107 gallons of wastes
to‘deal with, These must, they ssy, be containel in some form or
other. AEG has a large program to cope with this problem on two
fronts —— “one, to produce perhaps by sintering a non-leachable sta-
ble mass agg7 two, to remove by separation the worst offendors, sr90
and Cesium RS
They note present practices with regard to radioisotepe
production, transportation and utilization are sound, but suggest
review from time to time as their very rapidly expanding activity
continues, , ,
; _} . P . ,'T‘ .
The discussion of reactor accidents as a hazard is quite
genaral, They urge continued requirement of eontainment of the -
reactor itself for &1l but small research reactors as firacticed to-
day in this country., They urge constant vigilance and conclude
that the extreme hazard -- total vaporization of a reactor -— i
unlikely, o
- In otheér words, this entire study adds up to reassurance
for the present, and repeated urgings to keep vigilant lest this
new technology needlessly get out of hand.

NAS

- 10 -
oCt E f‘D‘ LEQ“O“
- ~eny §2
[ Fv ¢
Fél I u&{; "’J i 0: SC.\E“CES’



Critique of British Medical Research Council
The Hazards to Man of Nuclear and Allied
Radiation

A Report to the British Medical Research Couneil

The British Medical Research Council 1s a goveywmental body
and was directed by the Prime Minister on 29 March 1955 to appoint a
committee under the chairmanship of Sir Hareld Himsworth to-review: the
existing scientific evidence on the medical aspects s of mmlear and
allied radlatlons. B L

Lt Y

This report consists of eight chapters. The first four
chapters deal with basic understandings of radiagtion and its biglogical
effects, the fifth chapter with existing and foreseeable exposures
due both to peacetime uses of atomic energy as well as to nucleayr .. ..
detonations in testing and in warfare, the sixth part with recompenda-
tions of permissable exposure and the seventh and elght pa.!"bs \ii‘hh
summaries and conclusions,

Chepter I is an introduction to the réport;

Chapter II discusses in simple terms the natume of radiation
and its action on living cells, It deals with well known un:.ts,
methods of measurement and biological effects, . : . o e

Chapter III discusses the effects of radiation on thﬁ heal‘bh
of the individual., It includes discussions of the early pffects
upon the Japanese at Hiroshima ard Nagasaki and the later develonpent
of an increased incidence of leukemia among the Survivors, Ty British
state they have demonstrated an increased incidence of leukemj.a, in |
patients with arthritis of the spine treated with x-rays. They ciis.

'glso American statistics on the 1ncreasad evidence of laukemia in

radiologists. They conclude that radiations can induge leukemis but-
do not quantitate the exposure necessa:g for such an effegt short. of
large single doses as at Hiroshima and Nagasaki, NAS "y

There follows a discussion of ra.dlatmn a8 an inducer nf

cancer and a conjecture that 1000r exposure to radon gas and its

daughter produces induced lung cancer in the Schneeberg and Joachimsthal
mines, Paradoxically, they go on tp say that there is no evidenece
that external x- or gamma rays can cause lung tumors iun mgn,

There is a discussion of radiation as & ca,v,se of bom Lumors
dram principally from the reports of gancer of bones in radiwp dial
workers anl individuals given radium therapeutically. Most af this
is American data. They feel there is not much of 3 factor of gafely

-1 -

- oo TRE COLLEQUONS
B = Of IHE
NATICHAL AGAUEMY OF SCIENCES

L .



in the present maximum permiss ble concentration for radium. They
indicate the risk of development of bone cancer from X-ray or gamma
exposure in industry is insignificant. There is brief mention of
skin cancer as induced by radiation, and thyroid gldnd cancer. Agaln
the 1ikelihood of this sort of thing frem industrial exposure under:
modern controlled conditions is insignificant except, of coursge, 4in
’bhe event of ‘accidental overexposure,

Rad:.at:_on cataracts are mentloned as a hazard sub;ject to
ready control.

This report seems to understate effects of radiation en
life span which has been so clearly proved in experiments with animals
at, to be sure, radiation doeses somewhat above permissible levelss
The National Academy of Sciences report emphasizes this effect and
cites the reduced life expectancy of Amer:_can rad:.ologlstse

Both reports mention effects of radiation on developing
fetuses, and the temporary sterility in males exposad to a few hundred
foentgens at a single exposure. The British report is totally = ™
reassuring on the effects of occupational exposures on fertility.

Chapter IV is a very lengthy genetics effects discussion
with many figures, tables and calculations and a critique of ‘the
Atomic Bomb Casualty Commission genetics study in Japan., This is a
highly technical ‘discussion and comes out with the same conclusions
as ‘does the National Academy of Sciences, namely that a dose of -
radiation which would double the mmtation rate of a rela,tively small
group of prospective parents would produce no noticeablé ‘effects.
“For levels of radiation up to the doubling dose, and even some way
beyond the genetics effects of radiation are enly appreciable when
reckoned over the population as a whole and reed cause na alam to’
{:he indlv:\dual on his own account.®

Chapter V discusses natural radioactivity -- radiation from
appurtenances of civilization and occupatlonal exposure to radiation.
The report concludes that diagnostic medical x-rays produce exppsures
to the germ cells of the order of 22% that of background and constitute
the most important source of man-made irradiation. It is’ estimted
that the United Kingdom Atomic Energy Authority's employees receive
an average does of O.Lr per year. NAS

The estimated external radiation exposure to. people in-
Great Byitain from fallout from all past nuclear tests has been quite
minimal. ®... Including all ordinary atomic bombs exploded before
December 1955, and calculating all of the radioactivity which they
have contributed and will contribute cver the next 50 years, ‘4t is

‘found that the total dose which a man, continuously out of doors,

day and night, would receive is 0,005 r., To this dose from ordinary
atomic bombs must be added the does of thermonuclear wespons. For
these latter the dose from the radiocactivity still to be deposited is
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more important. It can be estimated that the accumulated dose from
thermonuclear weapons is 0,002 to 0,003 r with another 0,027 r still
to come. All these doses together add up to about 0,035 r from
weepons already exploded., This is a maximum dose. The loss of radio-
activity from weathering has not been taken into account, nor has

the protection afforded by buildings in and around which most people
in this country spend a large part of their lives. It would be
realistic to divide the dose by three for weathering and by seven for
protection afforded as a result of time spent in houses. The average
inhabitant of this country may therefore receive in the next 50 years
between 0,001 and 0,002 r from this fallout, or 0.02 to 0,04 per cent
of the radiation that he will receive during the same period from
natural surroundings.*

The report has this to say about the effects of a contiming
program of testing: ... if the firing of both types of bomb were
to contimue indefinitely at the same rate as over the past few years,
there would be a build-up of activity gradually reaching a plateau
in about a hundred years time which, on the same basis of calculation,
would give the average individual a dose over a period of 30 years
of 0,026 r or about 0,9 per cent of what he would receive in the same
period from matural sources.”

An important radioactive component of fallout material is
Strontium 90, This isotope may be deposited in the bone and when
present in sufficient quantities can cause bone cancer, The United
Kingdom Medical Research Council report estimates that to date about
0,011 curies of Strontium 90 per square mile has fallen and that
future deposits from past tests may produce a maximum of 0.,0L5 curies
of Strontium?C per square mile by 1965, These data are immediately
evaluated in the report; ",.., these figures should be viewed against
the background of the fact that the top one foot of soil has always
contained on the average about one curie per square mile of the
equally, if not more, dangerous naturally occurring radium,"

They estimate the hazard from plutonium in fallout as very
small, They feel Cesiuml37 , Iodinel3l and BariumlhO are of very
little significance outside a nearby area of very heavy contamination.
They estimate the gonadal dose as 1% of natural background and
diagnostic radiology as 22%. the discussion of atomic warfare is too
scant to consider here, NAS

Chapter VI, Assessment of the Hazards of Exposure to Radiation,

is in essence a summary of the foregoing -- pointing out the differ-
ences between effects on the individual and genetic effects, They
conjecture that no Rauthoritative recommendation will name a figure
for permissible radiation dose to the whole population additional to
that received from natural sources, which is more than twice that of
the general value for natural background radiation.® This is estimated
by the British at 0.1 r per year, hence 3r in 30 years and Tr in 70
years. The National Academy of Sciences estimate is an average of
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h.3r r in 30 years from natural background exposure and they recommend
10r as the top figure for average exposure of the population as a
whole before age 30,

As to the hazard from stromtium”0 the report states Wif the
concentration in human bones showed signs of rising greatly beyond
one-hundredth of that corresponding to the maximum psrmissible
occupational level® they would feel that immsdiate consideratidn'were
required, This figure is 10 times the highest they report in man
today. The National Academy of Sciences report states "It appears,
then, that stront1um90 is not a current threat, but if there were
any substantial increase 1n the rate of contamination of the atmos-
phere, it could become one.®

The conclusions are to all intents and purposes identical
to those of the National Academy of Sciences report.

1. Adequate justification should be required for the employment of
any source of ionizing radiatior. on however small a scale, This
is not explicitly stated in the National Academy of Sciernes
report but is inherent in it.

2, Dose levels to the individual -~ 0.3r per week -- 200 r in a
lifetime for occupational exposw’es and no more than 50r the
first thirty years of life, :

3. No more than twice natural gackground from man-made sources for
the population as a whole. NAS

L, The present and fareseeable haza>ds from external radiation due
to fallout at present rate of te;tlng is insignificant. As to
internal hazards from strontium”) at its present level no detect-
able increase in the incidence of ill-effects is to be expected.
BNevertheless, recognizing all “ae inadequacy of our present
knowledge, we cannot ignore the possibility, that if the rate
of firing increases and particularly if greater numbers af thermo-
miclear weapons are used, we cc'lld within the lifetime of some
now living, be approaching leve.s at which i1l effects
might be produced in a small nusber of the population.® This
is a rather roundabout way of siying, "let's be careful,”

Ss a, All sources of radiation st>uld be under close inspection,
A persomal record not only of (gses of radiation received during
occupation but also of eXxposur: s from all other sources such as
medical diagnostic radiology s.ould be kept for all persons .-
whose occupation exposes them .0 additional sources of radiestion.
The National Academy of Sciermr:s report would seem to include
the whole population in its sinilar recommendations.
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b, Present practices in medical diagmestic radiology should
be reviewed with the object of clarifying the indications for
different special types of examination now being carried out
and defining maore closely, both in relation to the patient and
to the operators, the conditions which should be observed in
their performance. This says, in sffect, "let's tighten up on
unnecessary exposures.® '

¢+ The uses of radiotherapy in non-malignant‘conditions should
be critically examined -- again, & warning to tighten up on
unnecessary exposures,

de The small amounts of irradiation from miscellameous sources,
such as x=-ray machines used for shoe fitting, luminous witches
and clocks, and television apparatus should bé reduced as far
as possible,

They end with a plea for better vital statistics. No comparable

. recommendation appears in the National Academy of Sciences

report,

NAS




